The EUMETSAT

Network of
Satellite Application
Facilities

Land Surface Analysis

Karlsruhe Institute of Technology

Radiometric in-situ measurements over European &
African sites for validating LSA SAF’s land surface
temperature product

Frank Gottschel, Folke Olesen?, Isabel F. Trigo?, Annika Bork-Unkelbach?
1Karlsruhe Institute of Technology (KIT), Postfach 3640, 76021 Karlsruhe, Germany
2IPMA, Land SAF, Rua C ao Aeroporto, 1749-077 Lisboa, Portugal

INSTITUTE OF METEOROLOGY AND CLIMATE RESEARCH (IMK-ASF)

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association



LST Validation Sites
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= Large, homogeneous sites

= Well characterised
" = Different climates & biomes

= Dedicated to LST validation




Land Surface Temperature (LST)
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- Large diurnal-aniptitude (456""’
_+ Strong.spatial gradients (daytlme
Surface Gverheating (20 °C)

LST validation

is a challenge!
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IR Radiometer Heitronics KT15.85 IIP ﬂ(".
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* chopped, precision radiometer:
stability better than 0.12% per year

e narrow band 9.6um -11.5um
& * better than *0.3K absolute accuracy
* narrow view angle: 8.5°

» separate KT15 for each end-member
additional KT15 for sky radiance

» fast sampling rate of 1 min
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Ground LST vs. MSG LST (LSA SAF)
Evora, Portugal, August 2009
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LSA SAF LST vs in situ LST (Evora, Portugal) ﬂ(".

Karlsruhe Institute of Technology

Evora, April 2009 - October 2012, all data
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Brightness temperature (°C)

Impact of viewing & illumination geometry? ﬂ(".

Karlsruhe Institute of Technology
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From Ermida et al. (2014), Validation of remotely sensed surface
temperature over an oakwoodland landscape — The problem of
viewing and illumination geometries. RSE, 148, pp. 16-27.

« Generally, end-member cover fractions vary with viewing geometry
« Shaded & sunlit end-member fractions depend on illumination
= LST validation needs to consider viewing & illumination geometry
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LST validation with dynamic end-member fractions

bias and rmse [K]
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Evora, April 2009 - October 2012, all data
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LST validation at Gobabeb, Namiba ﬂ(".

KIT-validation station, Gobabeb, Namibia

~30m
... Some ,magic’ square meters ...
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Are the station measurements representative? ﬂ(“.

stitute of Technology
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Gobabeb field survey 2010 Namib Desert ﬂ(IT
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Gobabeb Ground LST vs. MSG LST ﬂ(".

GEB Wind, July 2008 - March 2013, all data
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Gobabeb Ground LST vs. MSG LST _\_ﬂ(IT
June 2010 (Winter)
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In-situ Measurements on Lake Constance
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Lake Surface Water Temperature (LSWT): ﬂ("'
In Ssitu measurements on Lake Constance

. Heitronics KT15.85 IIP
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‘Friedrichshafen’ GPS tracks (Sep-Dec 2014) ﬁ(".
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LSA SAF LST & in situ LSWT (Lake Constance) ﬂ(".

LWST for Lake Constance for 2014 09 11
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LSA SAF LST vs in situ LSWT (Sep-Nov 2015) ﬁ("

LSA SAF vs Lake Constance LWST (2014.09 11)
22

493 matchups |
»| Bias:0.14°C ¢
Stddev: 0.82 °C | |

18 b R e

%)

o f i i b
|_

(7]

=

—

e ; :

o 4

ul

—

day
night e
f(x) =0.69 + 0.96x

o [ ; | | | .
8 10 12 14 16 18 20 22

In situ LWST [deg C]

2015 LSA SAF User Workshop, 8-10 June, Reading, UK Institute of Meteorology and Climate Research (IMK)



Error: shape & location of MSG/SEVIRI pixel ﬂ(".
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‘Best of 6’ LSA SAF LST vs in situ LSWT ﬁ(".

LSA SAF vs Lake Constance LWST (2014.09 11)
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LSWT validation: best of 6 & cloud filter (3x3-1) _\_ﬂ(IT
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LSA SAF vs Lake Constance LWST (2014.09 11)
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Conclusions & Outlook =~ = | @ LSA SAF AT

Permanent LST Validation Stations
> Large homogenous & well characterized sites
> LLSA- SAFﬁ»f_SLae!FEIeves target accuracy
» Dynamic efldmember fractions at Evora

Lake Constance ‘Campaign’

» LSA'SAFLST: rmse <0.5K
> Restarted measurements-on 7% of May 2015

Intercalibration of LST from MSG & MTG
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Sea Surface Temperature (CEOS Comparison) ﬂ(".
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